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WHAT IS CLAIMED IS : 

1 . A compound of structural formula I: 




(0 



or a pharmaceutical^ acceptable salt thereof; 
wherein: 

Rl is selected from the group consisting of: 



(1) 


hydrogen, 


(2) 


amidino, 


(3) 


Ci_4 alkyliminoyl, 


(4) 


Cl-10 alkyl, 


(5) 


-(CH2) n -NR7R8 


(6) 


-(CH2) n -C3-7 cycloalkyl, 


(7) 


-(CH2) n -phenyl, 


(8) 


-(CH2) n -naphthyl, and 


(9) 


-< CH 2)n-heteroaryl, 



wherein phenyl, naphthyl, and heteroaryl are unsubstituted or substituted with one to three groups 
independently selected from R3 and wherein alkyl and cycloalkyl are unsubstituted or substituted with 
one to three groups independently selected from R3 and oxo; 

R 2 is selected from the group consisting of: 

(1) phenyl, 

(2) naphthyl, and 

(3) heteroaryl, 

wherein phenyl, naphthyl, and heteroaryl are unsubstituted or substituted with one to three groups 
independently selected from R3; 

each R3 is independently selected from the group consisting of: 
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(1) 


hydrogen, 


(2) 


Ci^ alkyl, 


(3) 


-(CH2)n-phenyl, 


(4) 


-< c H2)n-naphthyl f 


(5) 


"(CH2)n-heteroaryl, 


(6) 


-(CH2)n-heterocvcloalkvl 


(7) 


-(CHo)nC^-7 cvdoallrvl 


(8) 


halogen 


(9) 


OR6, 
* * > 


(10) 


-(CH 2 )nN(R6)2, 


(11) 


-(CH 2 ) n ON, 


(12) 


-(CH2)nC02R6, 


(13) 


N0 2 , 


(14) 


-(CH2) n NR6s02R6 


(15) 


-(CH2) n S02N(R6) 2 , 


(16) 


-(CH 2 )nS(0)pR6 


(17) 


-(CH2) n NR6c(0)N(R6) 2 , 


(18) 


-(CH2) n C(0)N(R6)2, 


(19) 


-(CH2)nNR 6 CfO^R6 


(20) 


-(CH2) n NR6co?R6 


(21) 


-(CH2)nNR6cCO^-hetPrnarv1 


(22) 


-(CHo^nCCOINR 6NJ71? 


(23) 


-(CH2)nC(0)NR6NR6c(0)R6, 


(24) 


0(CH 2 ) n C(0)N(R6) 2 , 


(25) 


CF3, 


(26) 


CH 2 CF 3 , 


(27) 


OCF3, and 


(28) 


OCH2CF3, 



wherein phenyl, naphthyl, heteroaryl, cycloalkyl, and heterocycloalkyl are unsubstituted or substituted 
with one to three substituents independently selected from halogen, hydroxy, oxo, C M alkyl 
tnfluoromethyl, and C M alkoxy, and wherein any methylene (CH 2 ) carbon atom in R 3 is unsubstituted 
or substituted with one to two groups independently selected from halogen, hydroxy, and C M alkyl or 
wherein two substituents when on the same methylene (CH 2 ) group are taken together with the carbon 
atom to which they are attached to form a cyclopropyl group; 



R4 is selected from the group consisting of: 
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(1) -(CH 2 )n-N(R5)-NR5 R 6 

(2) -(CH2) n -N(R5)-(CH2) q -NR5 R 6, 

(3) -(CH2)n-N(R5)-C(=NR5)-NR5 R 6, 

(4) -(CH2)n-N(R5HCH 2 ) q . N(R 5). (C= NR5)-NR5R6 

(5) -CCH 2 )n-N( R 5) -(CH 2 ) n -C( R 5)(N( R 5) 2 )-(CH2) q -0 R 6, 

(6) -(CH2)n-N( R 5HCH2) n -C( R 5)(N( R 5) 2)( CH 2)n . R 6, 

(7) -(CH 2 ) n -N( R 5HCH2)n-C(R5)(N( R 5)2)(CH2)q-S(0)p- R 6 

(8) -(CH2)n-N( R 5HCH2)n-C( R 5)(N( R 5) 2 )(CH 2 ) q -N R 5 R 6 ) 

(9) -(CH2)n-N( R 5)-C( 0 )(CH2) n -C( R 5)(N( R 5) 2 )(CH2)n-R6, 

(10) -(CH2)n-N( R 5)<:(0)(CH2)n-C( R 5)(N( R 5) 2 )(CH2) q -S(0)p- R 6, 

(11) -(CH 2 ) n -N( R 5)-C( 0 )(CH2)n-C( R 5)(N( R 5) 2 )(CH2) q -N R 5 R 6 > 

(12) -(CH2)n-N( R 5).C(0)(CH2)n-C( R 5)(N( R 5) 2X CH2) q -0-R6, and 

(13) -(CH2) r N(R5)-R9, 

wherein (CH 2 )n is unsubstituted or substituted with one to three groups independently selected from 
halogen, Ci^ alkyl, hydroxy, oxo, and Ci_4 alkoxy; 

R5 is selected from the group consisting of: 

(1) hydrogen, 

(2) Ci_6 alkyl, and 

(3) C(0)Ci_ 6 alkyl, 

wherein alkyl is unsubstituted or substituted with one to three groups independently selected from 
halogen, Ci-4 alkyl, hydroxy, oxo, and Ci_4 alkoxy; 

R6 is selected from the group consisting of: 



(1) 


hydrogen, 


(2) 


Ci_6 alkyl, 


(3) 


C(0)Ci- 6 alkyl, 


(4) 


-(CH2) n C3-7 cycloalkyl, 


(5) 


-(CH2) n C 2 -7 heterocycloalkyl, 


(6) 


"(CH2)n-phenyl, 


(7) 


"(CH2)n-naphthyl, 


(8) 


-(CH2) n -heteroaryl, and 


(9) 


-(CH2) n C3-7 bicycloalkyl, 



wherein alkyl, phenyl, heteroaryl, heterocycloalkyl, naphthyl, cycloalkyl, bicycloalkyl and (CH 2 ) n are 
unsubstituted or substituted with one to three groups independently selected from halogen, C iA alkyl, 
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hydroxy, and C M alkoxy, or wherein two R6 groups together with the atom to which they are attached 

form a 4- to 8-membered mono- or bicyclic ring system optionally containing an additional heteroatom 
selected from O, S, and -NC1.4 alkyl; 

each R7 and R8 is independently selected from the group consisting of: 



(1) 


hydrogen, 


(2) 


amidino, 


(3) 


C1-4 alkyliminoyl, 


(4) 


Cl-10 alkyl, 


(5) 


-(CH2) n -C3-7 cycloalkyl, 


(6) 


-(CH 2 ) n -phenyl, 


(7) 


-(CH2)n-naphthyl, and 


(8) 


-(CH2) n -heteroaryl, 



wherein phenyl, naphthyl, and heteroaryl are unsubstituted or substituted with one to three groups 
independently selected from R3. and wherein alkyl and cycloalkyl are unsubstituted or substituted with 
one to three groups independently selected from R3 and oxo; 



R 9 is selected from the group < 


(1) 


alanine, 


(2) 


glycine, 


(3) 


proline, 


(4) 


cysteine, 


(5) 


histidine, 


(6) 


glutamine, 


(7) 


aspartic acid, 


(8) 


isoleucine, 


(9) 


arginine, 


(10) 


glutamic acid, 


(11) 


lysine, 


(12) 


serine, 


(13) 


phenylalanine, 


(14) 


leucine, 


(15) 


threonine, 


(16) 


tryptophan, 


(17) 


methionine, 
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(18) valine, 

(19) tyrosine, 

(20) asparagine, 

(21) 2-aminoadipic acid, 
5 (22) beta-alanine, 

(23) 2-aminoheptanedioic acid, 

(24) 2-aminobutyric acid, 

(25) 4-aminobutyric acid, 

(26) 2,4-diaminobutyric acid, 
10 (27) citrulline, 

(28) cycloserine, 

(29) norvaline, 

(30) norleucine, 

(31) ornithine, 

15 (32) penicillamine, 

(33) phenylglycine, 

(34) phenylisoserine, 

(35) phenylstatine, 

(36) pipecolic acid, 

20 07) piperidine carboxylic acid, 

(38) pyroglutamic acid, 

(39) sarcosine, 

(40) statine, 

(41) allo-threonine, 
25 (42) t-leucine, 

(43) 2-aminoisobutyric acid, and 

(44) 3-aminoisobutyric acid; 

Z is selected from the group consisting of: 

30 (1) C(Rl),and 

(2) N; 

r is 1 or 2; 
sis 0,1, or 2; 

35 nis 0, 1,2, or 3;* 
Pis 0, 1, or 2; and 
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q is 1, 2, 3, or 4. 

2 - Theco ^ omdof ClaimlwhereinRlisselectedfromthegroupconsisting 0 f: 
hydrogen, Ci_6 alkyl, -(CH 2 )0-lC 3 -6 cycloalkyl, and 

-(CH 2 ) 0 -l-phenyl, wherein phenyl is unsubstituted or substituted with one to three groups independently 
selected from R3, and alkyl and cycloalkyl are optionally substituted with one to three groups 
independently selected from R3 and oxo; and phannaceutically acceptable salts thereof. 

3. The compound of Claim 2 wherein R2 is phenyl or thienyl, optionally substituted with 
one to three groups independently selected from R3 ; and phannaceutically acceptable salts thereof. 

4. The compound of Claim 3 wherein R2 is phenyl optionaIly substituted with one tQ ^ 
groups independentiy selected fromR3; and pharmaceutical^ acceptable salts thereof. 

5. The compound of Claim 1 wherein each R3 is independently 
selected from the group consisting of: Ci_ 6 alkyl, -(CH 2 ) n -phenyl, -(CH 2 ) n -heteroaryl, 
-(CH 2 ) n C 2 - 7 heterocycloalkyl, -(CH 2 ) n C 3 - 7 cycloalkyl, halogen, OR5 -(CH 2 ) n N(R5) 2 . 
(CH 2)n C0 2 R5, N02, and CF 3 , wherein phenyl, naphthyl, and heteroaryl are unsubstituted or substituted 
wufr one to three substituents independently selected from halogen, hydroxy, C W alkyl, trifluoromethyl, 
and d-4 alkoxy, and wherein alkyl, cycloalkyl, heterocycloalkyl, and (CH 2)n are unsubstituted or 
substituted with one to three substituents independently selected from halogen, hydroxy, oxo, C W alkyl 
tnfluoromethyl, and C 1A alkoxy, or wherein two substituents when on the same methylene (CH 2 ) group 
are taken together with the carbon atom to which they are attached to form a cyclopropyl group; and 
phannaceutically acceptable salts thereof. 

6 The compound of Claim 1 wherein R4 is selected from the group consisting of 

(1) -(CH 2 ) n -N(R5)-NH 2 , S 

(2) -(CH^-NCRSH^q.^, 

(3) KCH 2 ) n -N(R5)-(CH 2 ) n -NR5R6, 

(4) -(CH 2 ) n -N(R5)-(CH 2 ) n -NHCi.6 alkyl, 

(5) -(CH 2 ) n -N(R5)-(CH 2 ) n . N(Cl ^alkyl) 2 , 

(6) -(CH 2 )n-N(R5).(CH 2)n . NHC(0)Cl _ 6 ^ 

(7) -(CH 2 ) n -N(R5).(CH 2 ) n . N(R 5 )C (0)Ci^ alkyl, 

(8) -(CH 2 ) n -N(R5).(CH 2)n . N(C(0)Cl _ 6 

(9) -(CH 2 )n-N(R5)-C(=NH)-NH 2 , 

(10) -(CH 2 ) n -N(R5)-(CH 2 ) q -NH(C=NH)-NH 2 , 

-95- 



WO 2005/009950 



PCT/US2004/022911 



(ID -( G H2)n-N(R5)-(CH 2 ) n -C(R5 X NH2)(CH2) q -OH, 

(12) -(CH 2 ) n -N(R5 H CH 2)n .c ( R5 )(N H 2)(C H 2)q .oc 1 ^ alkyl, 

(13) -(CH 2 )n-N(R5 H CH2)n-C(R5)(NH2)(CH2) q -OR6 > 

(14) -(CH 2 )n-N(R5)KCH2) n -C(R5)(NH2)(CH2)n-heteroaryl, 

(15) -(GH2) n -N(R5).(CH2)n-C(R5)(NH2)(CH2)n-R6 

(16) -(CH 2 )n-N(R5)-(CH2) n -C(R5)(NH2)(CH2) q -SH, 

(17) ^^n-NCRSHOT^^^^^^^j 6 ^ 

(18) -(CH 2 )n-N(R5)-(CH 2 ) n<:( R5 )(N H 2)(CH2)q . s . R6> 

(19) -(CH 2 )„-N(R5). ( CH2)n-C(R5)(NH2)(CH2)q-NH2, 

(20) -(CH 2 ) n -N(R5)-(CH2) n -C(R5)(NH2)(CH2) q -NHR6 ) 

(21) -(CH 2 ) n -N(R5).(CH2)„-C(R5)( N H2)(CH2) q -NR5R6 > 

(22) -(^^(RSj-C^CCHz^RS )(NH2)(CH 2 )n-heteroaryl, 

(23) -(CH2) n -N(R5).C(0)(CH 2 )n-C(R5 )(NH 2 )(CH 2 ) q -SH 

(24) -(GH2)„-N(R5)-C(0)(CH2)n-C(R5 )(NH 2 )(CH 2)q -S-C 1 . 6 alkyl, 

(25) -(CH 2 ) n -N(R5).C(0)(CH2) n -C(R5 )(NH 2 )(CH 2 ) q -NR5R6 ) md 

(26) -(CH 2 ) n -N(R5).R9, 

wherein alkyl and (CH 2 ) n are unsubstituted or substituted with one to three groups independently 

C ^ «* ^l~4 a^oxy, and heteroaryl is unsubstituted or 

substituted wrth one to three groups ^ependently selected from halogen, alkyl, hydroxy, and C W 
alkoxy; and pharmaceutically acceptable salts thereof. 

7. The compound of Claim 1 wherein R6 is selected from the 
group consisting of: hydrogen, d-6 alkyl, C(0) Cl . 6 alkyl, and -(CH 2 )n-heteroaryl; and 
pharmaceutically acceptable salts thereof. 



8. 

thereof. 



The compound of Claim 5 wherein z ls CRl; and phtumaceuucally acceptable salts 



9. The compound of Claim 6 wherein Z is N; and pharmaceutical* acceptable salts .hereof, 
salts the™,. ^ COmPO °'" , ° f ^ 1 WheKi " ' " 1 *" d S " 1; md acceptable 
saits mere!,,. COmPO<md " ' ' * 2 ""<< * * ^ ">« P-armaceuticaUy acceptable 
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12. The compound of Claim 1 of structural formula Ha or lib of the indicated trans relative 
stereochemical configuration: 




or a pharmaceutical^ acceptable salt thereof; 
wherein: 

Rl is selected from the group consisting of: hydrogen, amidino, C M alkyhminoyl, C M alkyl C 5 _6 
cycloalkyl, -(CH 2 )0-1 phenyl, and -(CH 2 ) 0 .i heteroaryl, wherein phenyl and heteroaryl are unsubstituted 
or subsututed with one to three groups independently selected from R3. and wherein alkyl and cycloalkyl 
are unsubstituted or substituted with one to three groups independently selected from R3 and oxo- 



(1) 


hydrogen, 


(2) 


Ci. 6 alkyl, 


(3) 


-(CH2) n -phenyl, 


(4) 


-(CH2)n-naphthyl, 


(5) 


"(CH2)n-heteroaryl, 


(6) 


-(CH2) n -heterocycloalkyl, 


(7) 


-(CH2) n C3-7 cycloalkyl, 


(8) 


halogen, 


(9) 


OR6 


(10) 


-(CH 2 )nN(R6) 2 , 


(11) 


-(CH 2 )nON, 


(12) 


-(CH 2 ) n C02R6, 


(13) 


N0 2 , 


(14) 


-(CH 2 ) n NR4s02R6, 


(15) 


-(CH2) n S02N(R6) 2 , 
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(16) -(CH 2 )nS(O)0-iR6, 

(17) -(CH 2 )nNR6c(0)N(R6) 2 , 

(18) -(CH2)nC(0)N(R6) 2 , 

(19) -(CH 2 )nNR6C(0)R6 

(20) -(CH 2 ) n NR6c0 2 R6 

(21) -(CH 2 )nNR6c(0)-heteroaryl, 

(22) -(CH 2 ) n C(0)NR6N(R6) 2 , 

(23) -(CH 2 ) n C(0)NR6NR6c(0)R6, 

(24) 0(CH 2 ) n C(0)N(R6) 2 , 

(25) CF 3> 

(26) CH 2 CF 3> 

(27) OCF 3 , and 

(28) OCH2CF3, 

w^onet'r 1 ' %1 ' heter0aryl> CyCl ° alky1 ' ^ heteroc ^lkyl are unsubstituted or substituted 
wuh one to three substxtuents independently selected fromhalogen, hydroxy, oxo, C M alkyl 

tnfluoromethyl, and C M alkoxy, and wherein any methylene (CH 2 ) carbon atom in R 3 is unsubstituted 

or substnuted with one to two groups independently selected from halogen, hydroxy, and C 1A alkyl or 

wherem two substituents when on the same methylene (CH 2 ) group are taken together with the carbon 

atom to which they are attached to form a cyclopropyl group; 

R 4 is selected from the group consisting of: 

(1) -(CH 2 )-N(R5)-NR5r6 

(2) -(CH 2 )-N(R5).(CH2)i-3-NR5r6, 

(3) -(CH 2 )-N(R5)-C(=NR5)-Nr5r6 

(4) -(CH 2 )-N(R5).(CH2)1-3-N(R5)-(C=NR5)-NR5r6 ) 

(5) -(CH 2 )-N(R5) -(CH2)0- 2 -C(R5)(N(R5)2)-(CH 2 ) 1 . 2 .OR6, 

(6) "(CH 2 )-N(R5 H CH2)0- 2 -C(R5)(N(R5)2)(CH 2)l . 2 .R6, 

(7) -(CH 2 )-N(R5)-(CH 2 )o. 2 -C(R5)(N(R5)2)(CH 2 ) 1 .2-S-R6, 

(8) -(CH 2 )-N(R5)-(CH 2 )0. 2 -C(R5)(N(R5)2)(CH2)1-4-NR5r6 > 

(9) -(CH 2 )-N(R5).C(0)(OT 2 )o. 2 -C(R5)(N(R5) 2 )(CH 2 ) 1 . 2 -R6 

(10) -(CH^-N^-C^^^-CORSj^RS)^^)!.^^ 

(11) ^CH 2 )-N(R5)-C(0)(CH^^^ and 

(12) -(CH 2 )-N(R5)-R9 

wherein (CH 2 ) is unsubstituted or substituted with one to three groups independently selected from 
halogen, Ci^ alkyl, hydroxy, oxo, and C1-4 alkoxy; 
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R5 is selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-6 alkyl, and 
5 (3) C(0)Ci_ 6 alkyl, 

haC ^IZTT** OT SUbS f t6d With t0 "~ " de P™ selected from 

naiogen, Ci-4 alkyl, hydroxy, oxo, and C1-4 alkoxy; 

R6 is selected from the group consisting of: 

10 (1) hydrogen, 

(2) Ci_6 alkyl, 

(3) C(0)Ci_6 alkyl, 

(4) -(CH 2 ) n C3- 7 cycloalkyl, 

(5) -(CH2) n C2-7 heterocycloalkyl, 
15 (6) -CCH 2 ) n -phenyl, 

(7) -(CH2) n -naphthyl, 

(8) -(CKfcfo-heteroaryl, and 

(9) -(CH2) n C3- 7 bicycloalkyl, 
wherein alkyl, phenyl, heteroaryl, heterocycloalkyl, naphthyl, cycloalkyl, bicycloalkyl and (CH 2 )n are 
unsubstUuted or substituted with one to three groups independently selected from halogen, C 14 alkyl 
hydroxy, and C M alkoxy, or wherein two R 6 groups together with the atom to which they are attached 



20 



25 



30 



35 



(1) 


hydrogen, 


(2) 


amidino, 


(3) 


C1.4 alkyliminoyl, 


(4) 


Cl-10 alkyl, 


(5) 


-<CH2)n-C3_7 cycloalkyl, 


(6) 


"(CH2)n-phenyl, 


(7) 


"< c H2)n-naphthyl, and 


(8) 


-(CH2)n-heteroaryl, 



wherein phenyl, naphthyl, and heteroaryl are unsubstituted or substituted with one to three groups 
mdependendy selected from R 3 a„ d wherem ^ md m or 

one to three groups independenUy selected from R3 and oxo; 
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R9 is selected from the group consisting of: 

(1) alanine, 

(2) glycine, 

(3) proline, 

(4) cysteine, 

(5) histidine, 

(6) glutamine, 

(7) aspartic acid, 

(8) isoleucine, 

(9) arginine, 

(10) glutamic acid, 

(11) lysine, 

(12) serine, 

(13) phenylalanine, 

(14) leucine, 

(15) threonine, 

(16) tryptophan, 

(17) methionine, 

(18) valine, 

(19) tyrosine, 

(20) asparagine, 

(21) 2-aminoadipic acid, 

(22) beta-alanine, 

(23) 2-aminoheptanedioic acid, 

(24) 2-aminobutyric acid, 

(25) 4-aminobutyric acid, 

(26) 2,4-diaminobutyric acid, 

(27) citrulline, 

(28) cycloserine, 

(29) norvaline, 

(30) norleucine, 

(31) ornithine, 

(32) penicillamine, 

(33) phenylglycine, 

(34) phenylisoserine, 
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10 



15 



20 



(35) phenylstatine, 

(36) pipecolic acid, 

(37) piperidine carboxylic acid, 

(38) pyroglutamic acid, 

(39) sarcosine, 

(40) statine, 

(41) allo-threonine, 

(42) t-leucine, 

(43) 2-aminoisobutyric acid, and 
(44) 

3-aminoisobutyric acid- 

Z is selected from the group consisting of: 

(1) C(Rl), and 

(2) N; 

r is 1 or 2; 

sis 0,1, or 2; and 

nis 0,1, 2, 3 or 4. 

13. Thecompoundof Claim 1 of structural formula Hla or mb 
stereochemical configuration: 



of the indicated trans relative 



r3 R 




R\^, Rl 




or a pharmaceutically acceptable salt thereof; 
wherein: 



25 



Rl is selected from the group consisting of: hydrogen, C M alkyl. and -(CH 2 )0-1 phenyl; 
each R3 is independently selected from the group consisting of: 
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10 



15 



20 



25 



30 



35 



(1) 


hydrogen, 


(2) 


Cl-6 alkyl, 


(3) 


"(CH2) n -phenyl, 


(4) 


-(CH2)n-naphthyl, 


(5) 


-(CH2) n -heteroaryl, 


(6) 


"( c H2)n-heterocycloalkyl, 


(7) 


"(CH2)nC3-7 cycloalkyl, 


(8) 


halogen, 


(9) 


OR6 


(10) 


-(CH 2 )nN(R6)2, 


(11) 


-(^nON, 


(12) 


-(CH 2 )nC0 2 R6, 


(13) 


N02, 


(14) 


-(CH 2 ) n NR6S02R6 1 


(15) 


-(CH2)nS02N(R6)2, 


(16) 


-(CH 2 ) n S(O)0-iR6, 


(17) 


-(CH2) n NR6C(0)N(R6) 2 , 


(18) 


-(CH 2 )nC(0)N(R6) 2 , 


(19) 


-(CH 2 ) n NR6c(0)R6, 


(20) 


-(CH 2 )nNR6C02R6, 


(21) 


-(CH 2 )nNR6c(0)-heteroaryl, 


(22) 


-(CH2) n C(0)NR6N(R6) 2 


(23) 


-(CH 2 ) n C(0)NR6NR6c(0)R6 


(24) 


0(CH 2 )nC(0)N(R6) 2 , 


(25) 


CF 3 , 


(26) 


CH2CF3, 


(27) 


OCF3, and 


(28) 


OCH2CF3, 



*herern two — «— . when on san. methylene «, gr^p are tafcen togerL with tht!!L 
alom to which they are attached to form a cyclopropyl group; 



R* is selected from the group consisting of: 
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(1) -CCH 2 )-N(R5)-NR5r6 

(2) -(CH 2 )-N(R5)-(CH2)i-3-NR5r6 ) 

(3) -(CH 2 )-N(R5). C (=NR5). NR 5 R 6 

(4) -<CH2)-N(R5 H cH2)i_3-N(R5hc=NR5)-NR5r6 

(5) <CH 2 )-N(R5 H CH2)o-2-C(R5 )( N(R5 )2HC H 2)l .^ R6 

(6) -(CH 2 )-N(R5). ( CH2)0-2-C(R5)(N(R5) 2)( CH 2)l . 2 .R6 

(7) -(CH^-NOlSHCH^-Cai^fNCRS^xcH^Ls-S-Re 

(8) KCH^-NCRSHCH^-CCR^CN^xcH^^.NRSRe 

(9) -(CH^-NCRS^ccocch^ccrSjcncrS^xchs)! 2 . R 6 

(10) •(CH 2 )-N(R5)-C(O)(CH 2 )0. 2 -C(R5)(N(R5 )2)( CH 2 ) 1 . 2 .S-R^ 

htgi n( c ^ 

Aalogen, Ci_4 alkyl, hydroxy, oxo, and Cm alkoxy; 

R5 is selected from the group consisting of: 

(1) hydrogen, 

(2) Ci_6 alkyl, and 

(3) C(0)Ci_6 alkyl, 

R6 is selected from the group consisting of: 

(1) hydrogen, 

(2) Ci_6 alkyl, 

(3) C(0)Ci_6 alkyl, 

(4) -(CH 2 ) n C3- 7 cycloalkyl, 

(5) <CH2)nC2-7 heterocycloalkyl, 

(6) -(CH 2 ) n -phenyl, 

(7) -(CH^-naphthyl, 

(8) ~(CH 2 )n-heteroaryl, and 

(9) -(CH 2 ) n C3-7 bicycloalkyl, 

h„H ^ r, ^° UpS inde P e ndendy selected from halogen Ci jl alkvl 
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fonn a 4- to 8-membered mono- or bicyclic ring system optionally containing an additional heteroatom 
selected from O, S, and -NC1.4 alkyl; 



(1) 


hydrogen, 


(2) 


amidino, 


(3) 


C1-4 alkyliminoyl, 


(4) 


Cl-10 alkyl, 


(5) 


-(CH 2 ) n -C3_7 cycloalkyl, 


(6) 


-(CH2) n -phenyl, 


(7) 


-(CH2) n -naphthyl, and 


(8) 


-(CH2) n -heteroaryl, 



wherein phenyl, naphthyl, and heteroaryl are unsnbstituted or substituted with one to three groups 
independently selected from R 3 ^ wherein ^ md m ^ ^ 

one to three groups independently selected from R3 and oxo; 



R 9 is selected from the group i 


(1) 


alanine, 


(2) 


glycine, 


(3) 


proline, 


(4) 


cysteine, 


(5) 


histidine, 


(6) 


glutamine, 


(7) 


aspartic acid, 


(8) 


isoleucine, 


(9) 


arginine, 


(10) 


glutamic acid, 


(11) 


lysine, 


(12) 


serine, 


(13) 


phenylalanine, 


(14) 


leucine, 


(15) 


threonine, 


(16) 


tryptophan, 


(17) 


methionine, 


(18) 


valine, 


(19) 


tyrosine, 
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10 



15 



20 



25 



(20) 


asparagine, 


(21) 


2-aminoadipic acid, 


(22) 


beta-alanine, 


(23) 


2-aminoheptanedioic acid, 


(24) 


2-aminobutyric acid, 


(25) 


4-aminobutyric acid, 


(26) 


2,4-diaminobutyric acid, 


(27) 


citrulline, 


(28) 


cycloserine, 


(29) 


norvaline, 


(30) 


norleucine, 


(31) 


ornithine, 


(32) 


penicillamine, 


(33) 


phenylglycine, 


(34) 


phenylisoserine, 


(35) 


phenylstatine, 


(36) 


pipecolic acid, 


(37) 


piperidine carboxylic acid, 


(38) 


pyroglutamic acid, 


(39) 


sarcosine, 


(40) 


statine, 


(41) 


allo-threonine, 


(42) 


t-leucine, 


(43) 


2-aminoisobutyric acid, and 


(44) 


3-aminoisobutyric acid; 



is selected from the group consisting of: 

(1) C(Rl), and 

(2) N; 



r is 1 or 2; 

sis 0,1, or 2; and 

nis 0,1, 2, 3, or 4. 



14. The compound of Claim 13 selected from the group consisting of: 
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F 



or a pharmaceutically acceptable salt thereof. 

15. The compound of Claim 14 which is: 




or a pharmaceutically acceptable salt thereof. 

16. The compound of Claim 14 which is: 




or a pharmaceutically acceptable salt thereof. 

17. The compound of Claim 14 which is: 
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H3QCH3 

y-cH 3 

N 




or a pharmaceutical^ acceptable salt thereof. 

18. The compound of Claim 14 which is: 



H3C CH 3 

y-cH 3 




or a pharmaceutical^ acceptable salt thereof. 

19. A method for the treatment or prevention of disorders, diseases or conditions responsive 
to the activation of the melanocortin-4 receptor in a mammal in need thereof which comprises 
admtmstering to the mammal a therapeutically or prophylactically effective amonnt of a compound 
according to Claim 1. 

20. A method for the treatment or prevention of obesity in a mammal in need thereof which 
composes administering to the mammal a therapeutically or prophylactically effective amount of a 
compound according to Claim 1. 



21. A method for the treatment or prevention of diabetes mellitus in a mammal in need 
thereof comprising acirninistering to the mammal a therapeutically or prophylactically effective amount 
of a compound according to Claim 1. 
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22. Amethod for the treatment or fKv ^ m of ^ or female ^ d 
— .need thereof coding administering to the ^ , „ prophyhc 

effecnveamountofacompoiuKUccordmgtoClaiml. 

thereoff • A T M ' 0rfte ^ MOT ^ Ve ° a0n0,e ^ ed>Sfmctotoai — 

oTt H SmS T mS ' e,ta8 K ,m,Mm, 2 •-»—■* - Pn>Phylac«ica„ y effect amoon. 
of a compound according to Claim 1 . 



24. A pharmaceutical composition which comprises a compound of Claim 1 and a 
1U pharmaceutical^ acceptable carrier. 

25. The pharmaceutical composition of Claim 24 further 

comprising a second actfve ingredient seleered tan the gronp consisting of: an insulin sensitize,, 



15 



an 

a 



msulm munetic, a sulfonylurea, an a-glucosidase inhibitor, a HMG-CoA reductase inhibitor a 
serotonergic agent, a p3-adrenoreceptor agonist, a neuropeptide Yl antagonist a neuronentide YS 
antagomst, a pancreatic lipase inhibitor, a cannabinoid CB \ receptor ^ol^ZT^Z a 
melanin-concentrating hormone receptor antagonist, a bombesin receptor subtype 3 agonist, a ghrelin 
receptor antagonist, and a dipeptidyl peptidase IV inhibitor. 

26. The pharmaceutical composition of Claim 24 further 
comprising a second active ingredient sfsiprwi f u„ _ 

i t , " vc *"er ecuent selected from the group consisting of: a type V cvclic-OMP 
selchve phosphodiesterase inhihite, an ^-adrenergic rector antegolt, JZI d^rg^em. 

27. Ameftodofteaangetecmedysfunctionman^nnmltaneedthereofcomprising 
admmtstenng to the mammal a therapeuticaUy effective amount of dte composition of Claim 24. 

28. A^ofu^nngemctUedysf^^ 

coZntr 8 » T 3 *<*• — of a compound of Claim 1 in 

comhrnahon w.0, a type V cyclicOMP-selective phosphodiesterase inhibitor, an a 2 -adre„e^c receptor 
antagonist, or a dopaminergic agent. 

29 A method of treating diabetes in a mammal in need thereof comprising administering to 
the mammal a therapeuticaUy effective amount of the composition of Claim 24. 

30 A method of treating obesity in a mammal in need thereof comprising administering to 
the mammal a therapeuticaUy effective amount of the composition of Claim 24 



-109- 



WO 2005/009950 



PCT/US2004/022911 



31. A method of treating diabetes or obesity in a mammal in need 

thereof comprising administering to the mammal a therapeutically effective amount of a compound of 
Claun 1 in combination with an insulin sensitizer, an insulin mimetic, a sulfonylurea, an cc-glucosidase 
inhibitor, a HMG-CoA reductase inhibitor, a serotonergic agent, a 03-adrenoreceptor agonist a 
neuropeptide Yl antagonist, a neuropeptide Y5 antagonist, a pancreatic lipase inhibitor, a cannabinoid 
CBi receptor antagonist or inverse agonist, a melanin-concentrating hormone receptor antagonist, a 
bombesin receptor subtype 3 agonist, a ghrelin receptor antagonist, or a dipeptidyl peptidase IV inhibitor. 

32. A method of treating an obesity-related disorder selected from the group consisting of: 
overeatmg, binge eating, and bulimia, hypertension, diabetes, elevated plasma insulin concentrations 
insulin resistance, dyslipidemias, hyperlipemia, endometrial, breast, prostate and colon cancer 
osteoarthritis, obstructive sleep apnea, cholehthiasis, gallstones, heart disease, abnormal heart rhythms 
and arrythmias, myocardial infarction, congestive heart failure, coronary heart disease, sudden death 
stroke, polycystic ovary disease, craniopharyngioma, the Prader-Willi Syndrome, Frohlich's syndrome 
GH-deficient subjects, normal variant short stature, Turner's syndrome, metabolic syndrome, insulin ' 
resistance syndrome, sexual and reproductive dysfunction, infertility, hypogonadism, hirsutism, obesity- 
related gastroesophageal reflux, Pickwickian syndrome, cardiovascular disorders, inflammation 
systemic inflammation of the vasculature, arteriosclerosis, hypercholesterolemia, hyperuricaemia, lower 
back pain, gallbladder disease, gout, and kidney cancer, cardiac hypertrophy and left ventricular 
hypertrophy, in a mammal in need thereof which comprises administering to the mammal a 
therapeutically or prophylactically effective amount of a compound according to Claim 1. 

33. A method of preventing an obesity-related disorder selected from the group consisting 
of: overeating, binge eating, and bulimia, hypertension, diabetes, elevated plasma insulin concentrations 
insulin resistance, dyslipidemias, hyperlipemia, endometrial, breast, prostate and colon cancer 
osteoarthritis, obstructive sleep apnea, cholelithiasis, gallstones, heart disease, abnormal heart rhythms 
and arrythmias, myocardial infarction, congestive heart failure, coronary heart disease, sudden death 
stroke, polycystic ovary disease, craniopharyngioma, the Prader-Willi Syndrome, Frohlich's syndrome 
GH-deficient subjects, normal variant short stature, Turner's syndrome, metabolic syndrome, insulin 
resistance syndrome, sexual and reproductive dysfunction, infertility, hypogonadism, hirsutism, obesity- 
related gastroesophageal reflux, Pickwickian syndrome, cardiovascular disorders, inflammation 
systemic inflammation of the vasculature, arteriosclerosis, hypercholesterolemia, hyperuricaemia, lower 
back pam, gallbladder disease, gout, and kidney cancer, cardiac hypertrophy and left ventricular 
hypertrophy, in a mammal in need thereof which comprises administering to the mammal a 
therapeutically or prophylactically effective amount of a compound according to Claim 1 
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* c ~ of c,ata 14 whereto *• — — - 1. - 

for the JL. , T T T ° f 1 C ° mP0Und aCCOrdtaE toClata 1 te *• of a medical,,, nse M 

10 ^ ^ 1,16 "» • « -bjec, in need 

re ee„,„ 37 ' , T fr eMrordto8,OClata3SWtetataase ^^ ia ^ b ^^taocor.M 

15 

dysfnncdL The " TO0 ^ E,OC ' ata37 ' Wherefa * e ^^^toe U oni Sm alee I eod^ 

20 for „!L- Th H°' 3 C ° mp0,,,,d Qaim 1 ,OT te **» ° f a — — * —a 

40 The use according to Claim 39 wherein the disease mediated by the melanocortin.4 

dystaJon. ^ " aCC0K "° g " ^ * ^ " ^ **"*« - — 

iTelTr ,0rPreVH1,,0n "'"^-^^^fronrdtegronpconsistingof: 
~g btnge eanng, a^ hnitana, hypertension, diabe.es. eleven p.asma insulin concentr Lons 

oTLT k ■ y — — . «— . P™- and colon cancer 

«*"-*"*•- obstructive s!eep apnea, choMthiasis, gallstonea. hear, disease, abnonna! hear, rhyta, 

atTT 85 ' my ° CaK,ial ^ — > — ^ 

etroke. poiycysfc ovar, disease, craniopharyngioma, me Prader-WUh Syndrome, Frohlichs syndrome, 
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GH-deficient subjects, normal variant short stature, Turner's syndrome, metabolic syndrome, insulin 
resxstance syndrome, sexual and reproductive dysfunction, infertility, hypogonadism, hirsutism, obesity- 
related gastroesophageal reflux, Pickwickian syndrome, cardiovascular disorders, inflammation 
systemic inflammation of the vasculature, arteriosclerosis, hypercholesterolemia, hyperuricaemia, lower 
back pam, gallbladder disease, gout, and kidney cancer, cardiac hypertrophy and left ventricular 
hypertrophy. 
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